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CHAPTERl INTRODUCTION 
1.1 Objective of the cruise 
The general objectives were to estimate the biomass and map the distribution of small pelagic 
fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-acoustic 
methods and describe the hydrographic conditions there over a period of 50 days, in May-July 
2003. For Mamitania the agreed objectives were: 
• To map the distribution and estimate the biomass of the main small pelagic fish using hydro-
acoustic methods. The species of interest are: sardine Sardi11a pilchardus, sardinella 
Sardinella aurita and S. maderensis, horse mackerels Trachurus trachurus and T. trecae, 
false scad Caranx rhonchus, anchovy Engraulis encrasicolus and chub mackerel Scomber 
japonicus. 
• To identify and describe the size distribution of the target fish populations by mid-water and 
bottom trawl sampling and process the catches by recording weight and number by species. 
• To collect otoliths of sardine and sardinella for later reading ashore. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at about 
16°40'N, 18°00'N, 19°00'N, 20°00'N and off Cape Blanc. 
The time allocated for this part of the survey, off Mauritania, was 10 days. 
1.2 Participation 
Members of the scientific teams were: 
Institut Mauritanien de Recherches Oceanographiques et des Peches: 
Diallo IBRA, Wague ABDOULA YE, Cheikh Baye Ould ISSELMOU, Saikou Oumar 
KIDE, Mohammed Ahmed Ould T ALEB 
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Centre de Recherches Oceanographiques de Dakar-Thiaroye, Senegal: 
Abdoulaye SARRE, Mor SYLLA 
Depaitment of Fisheries, The Gambia: 
Juldah JALLOW 
Institut National de Recherche Halieutique, Morocco: 
Mostafa CHBANI 
Institute of Marine Research, Norway: 
Reidar TORESEN, Magne OLSEN, Tore MØRK and Terje HOVLAND 
1.3 Narrative 
After embarking of scientists from Mauritania, Senegal and The Gambia in Nouakchott the 
survey of the Mauritanian shelf started on June the 17, at Cape Blanc, with systematic parallel 
course tracks spaced about 10 NM (nautical miles) apart. To cover the whole distribution area of 
pelagic fish, the shelf was covered from the 15 m isobath and offshore to the 500 m isobath. 
Trawling was done irregularly, either to identify echo registrations or to check 'blindly' if fish 
were mixed with the plankton in the upper layers of the water column. A smaller pelagic trawl 
or the bottom trawl with floats was used for sampling the pelagic fish in very shallow waters 
(depth less than 25 m). The shelf was covered south to St. Louis befare a call was made in 
Nouakchott on June 27, to let participants from Morocco and Mauritania disembark, and 
scientists from Senegal and The Gambia come onboard. 
The hydrographic profile at 16°40'N was sampled on 24 June, at 18°00'N on 22 at 19°00'N on 
21, and at 20°00'N on 19. The profile off Cape Blanc was sampled on the Morocco coverage. 
The survey was terrninated in Nouakchott on 26 June. The course tracks with the fishing and 
hydrographical stations are shown in Figure 1. 
1.4 Methods 
Environmental data 
Su1face temperature and meteorological data from a weather station were logged autornatically 
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Figure 1. Course track and fishing and hydrographic stations. 
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Hydrographic profiles were collected with a Seabird 911 + CTD probe. Temperature, salinity, 
oxygen and pressure (depth) were logged by the Seabird Software. From these data series, 
records were selected from standard depths and presented in figures. 
Biological sampling 
Biological sampling of the fish was carried out using trawls. A pelagic trawl with floats was 
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). Annex Il gives a description of the 
instruments and the fishing gear used. All catches were sampled for composition by weight and 
numbers of each species caught. Species identification was based on the FAO Species Guides. 
Length frequency distributions, by total fish length in cm, of the selected target species were 
taken in all the stations where they were present. Individual weight measurements were taken 




The specific condition factors obtained from the samples and applied for this survey were: 0.96 
for sardinellas and horse mackerels, 0.82 for pilehard and 0.54 for anchovy. For chub mackerel, 
Scomber japonicus, a condition factor of 0.84 was used. 
For the estimation of the biomass of carangids and associated species, an overall average length 
of 23 cm anda condition factor of 0.88 (to calculate the mean length of this length group) were 
applied. 
All data on fishing stations and fish length sampling were made available to the pa1ticipants on 
diskettes. 
The complete records of fishing stations are shown in Annex I. 
The following target groups were used for Mauritania: 
1. Sardinellas (flat sardinella Sardinella maderensis and round sardinella S. aurita), 
2. Sardine Sardina pilchardus, 
3. Horse mackerels (Atlantic horse mackerel Trachurus traclzurus, Cunene horse mackerel 
Trachurus trecae, and false scad Caranx rhonchus), 
4. Anchovy Engraulis encrasicolus, 
5. Chub mackerel Scomber japonicus, 
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6. Other pelagic carangids and associated species (Atlantic bumper Chloroscombrus 
chrysurus, African lookdown Selene dorsalis, largehead hairtail Trichiurus lepturus and 
barracudas Sphyraena spp.), 
7. Other demersal species (such as bigeye grnnt Brachydeuterus auritus, Sparidae and 
Haemuli dae ), 
8. Other clupeids such as West African ilisha Ilisha africana. 
Acoustic sampling 
A SIMRAD EK500 Echo-sounder was used with the settings as shown in Annex Il. The Bergen 
Integrator (BEi) was used for analysis and allocation of the integrated sA-values to the individual 
specified target groups by 5 NM intervals. The allocation of values to target groups was based 
on a combination of a visual scrntiny of the behaviour pattern as deduced from echo diagrams, 
the BEI analysis, and the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and horse 
mackerels), the mean sA-value allocated to the category is divided between the species in the 
same ratio as their contiibution to the mean back scattering strength in the length frequency 
samples. 
The following target strength (TS) function was applied to convert SA-values (mean integrator 
value fora given species or group of species in a specified area) to number of fish: 
TS = 20 log L- 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
cFi = 1.26 · 106 · r 2 
where L is total length in 1 cm length group i and CFi (m-2) is the reciprocal back scattering 
strength, or so-called fish conversion factor. 
In order to split and convert the allocated SA-values (m2/NM2) to fish densities (numbers per 
length group per NM2), the following formula was used: 
where 
Pi = density of fish in length group i 
SA = mean integrator value 
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Pi = proportion of fish in length group i 
~_P1 ~ = the relative back scattering cross section (m2) of the length frequency 
1-1 CF; 
sample of the target species, and 
C1i = reciprocal back scattering cross section (crbs-1) of a fish in length group i. 
The integrator outputs were split in fish groups using a combination of behaviour pattern as 
deduced from echo diagrams, the BEI analysis and catch composition as described below. The 
following groups were used for Mauritania: 1) sardinellas, 2) sardine, 3) horse mackerels 4) 
anchovy, 5) chub mackerel, 6) carangids and associated species and 7) demersal fish. 
The above equations show that the conversion from sA-values to number of fish is dependent on 
the length composition of the fi sh. It is therefore important to get representative length 
distributions from the stock in the whole distribution area. 
When the size classes (of e.g. young fish and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes are 
segregated, the total distribution area has to be post-stratified, according to the length 
distributions, and separate estimates are made for the regions containing fish with equal size. 
A systematic approach to a) divide the SA-value between species in a category of fish (e.g. 
Sardinella aurita and S. maderensis) and b) produce pooled length distdbutions of a target 
species for use in the above equation and c) calculate the biomass estimates for a region, is 
obtained through the following procedure: 
• The samples of the species in the category (e.g. sardinellas) are respectively pooled together 
with equal importance (normalized). A sample of 60 flat sardinella in one sample will have 
equal importance to 30 fi sh in another sample and not the double weight in accordance with 
the number of fish in the sample. 
• The rnean back scattering strength (p/sA) of each length frequency distribution of the target 
species is calculated and summed. This is automatically done if the length distributions are 
punched into an Excel spreadsheet prepared for the estimation of the abundance of fish 
(made available onboard 'Dr. Fridtjof Nansen'). 
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• The mean sA-value allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the mean back scattering strength of 
the Jength groups in the sample (also automatically done in the Excel spread-sheet given that 
the sA-value for the region is punched into the sheet). 
• The pooled length distiibution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. 
The total number by length group in the area is obtained by multiplying each number by the 
area. (This is done in the Excel spreadsheet, given that the area of the region is punched into 
the sheet). 
• The numbers are converted to biomass using the estimated weight at Jength. (Done in the 
Excel sheet if the condition factor is punched). 
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CHAPTER 2 SURVEY RESULTS 
2.1 Weather conditions and hydrography 
Wind conditions 
Distiibution of wind speed and direction recorded along the survey track is presented in 
Figure 2. 
Weather conditions during the survey were dominated by strong northerly winds in the area 
no1th of Nouakchott, Figure 2. These strong winds in this region lead to the intensification of 
upwelling and coastal currents. 
Farther south the wind direction was changed to the westerly, and the hydrography south of 
Nouakchott was dominated by tropical waters (more than 22 °C). 
Hydrography 
Figure 3 shows the distribution of sea surface temperature along the survey track. The 
characteristic feature of the sea surface temperature to the south of Nouakchott 1s a 
predominance of tropical warm surface water >23 °C as a seasonal effect. 
North of Cape Timiris to Cape Blanc, the distribution of sea surface temperature is affected 
by the persistence of the upwelling waters from the north with temperatures <19 °C. The 
the1mal front was located at about 19 °N, which is farther south than normal (20-21 °N). 
Figure 4 shows the distribution of temperature, salinity and oxygen in the four profiles. 
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Figure 2. Wind conditions in the surveyed area. 
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2.2 Pelagic fish on the shelf from St. Louis to Cape Timiris 
Figures 5 shows the distribution of sardinellas on the shelf of Mauritania. 
One concentration of sardinellas were found over the inner shelf in a belt along the coast from 
about 30 NM north of St. Louis stretching about 60 NM northwards, see Figure 5. Another area 
with relatively <lense schools was found off Cape Timiris. 
The samples showed sardinellas of varying size, the round sardinella south of Cape Timi1is with 
modal lengths of 12, 31 and 33 cm, while the flat sardinella had a modal length of 28 cm. 
Estimated numbers and biomass by length-groups are in Annex IV and the pooled Jength 
distribution for the two sardinellas is in Annex ill. 
Table 1 gives the biomass estimates of sardinellas based on their size composition in the area of 
sampling. The total estimate in this sub region was 500 thousand tonnes of which 87% was 
round and 13% flat sardinella. 
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Figure 8. Distribution of carangids and associated species. 
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The di stribution of the Cunene horse mackerel is shown in Figure 6. Horse mackerel occurred in 
one main concentration; between 17°00' -l 9°10'N. The most <lense concentrations in these 
aggregations were found at about 18°10'N and at about 19°05'N. The aggregations were found 
all over the shelf, at daytime close to the bottom at depths around 50-120 m, while at night the 
fish raised toa more pelagic distribution. The biomass was estimated at 280 thousand tonnes. 
Only Trachurus trecae, were found, and young individuals dominated totally with a modal 
lengths of 10 and 14 cm. Estimated number and biomass by length-groups are given m 
Annex IV, and pooled length distribution by species is in Annex Ill. 
Anchovy was found in a wide area between about 17°40'N - 19°10'N, Figure 7. The biomass 
was estimated at 131 thousand tonnes. The estimated number and biomass by length group are 
shown in Annex IV, and the pooled length dist1ibution is in Annex Ill. 
Figure 8 shows the distribution of the other carangids and associated species. Medium to low 
concentrations were found in the area south of Nouakchott. The total biomass was estimated at 
69 thousand tonnes. The samples from the distributional areas consisted of humper, West 
African Spanish mackerel, Atlantic bonito, pompano with small amounts of barracudas. 
Sardine, Sardina pilchardus, were found in two aggregations south of Cape Timiris, Figure 9. 
One close to Nouakchott and the other, which was much <lenser, about 20 NM south of Cape 
Timiris. The aggregations consisted of sardine with modal lengths of 9 and 25 cm. The 
biomass was estimated at 347 thousand tonnes. The estimated number and biomass by length 
group are shown in Annex IV, and the pooled length distribution is in Annex Ill. 
2.3 Pelagic flsh on the shelf from Cape Timiris to Cape Blanc 
There are often aggregations of juvenile fish in the area between Cape Timiris and Cape 
Blanc, and this year, small sardine, sardinella and horse mackerels were found. 
Between Cape Timiris and Cape Blanc, a large aggregation with rather high densities of 
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Figure 9. Distribution of sardine. Cape Timiris-Cape Blanc. 
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The samples showed that small individuals (<16 cm) dominated (estimated at some 10 billion 
individuals). However, the estimate of small fish in the area must be regarded as uncertain 
and low because the area, Bane d' Arguin cannot be covered by the vessel. It is believed that a 
lot of juvenile fish is distributed there. The modal lengths of sardine in the samples of the 
catches were 12, and 25 cm. The estimated number and biomass by length group are in 
Annex IV. 
Sardinellas were found as a continuous belt of schools over the inner shelf from about 30 NM 
north of Cape Timiris to Cape Blanc, Figure 5. The concentrations were relatively dense and 
the estimate was some 386 thousand tonnes, Tab le 2. Flat sardinella dominated by 60% of the 
total biomass. The modal lengths of the round sardinella was 13 cm, and for flat sardinella the 
modal lengths were 12, 18 and 22 cm. 
Horse mackerel were recorded continuously along the shelf edge, Figure 6. The aggregations 
consisted of a mixture between young Trachurus trachurus, and somewhat older Trachurus 
trecae. The Cunene horse mackerel dominated the total biomass estimate of 203 thousand 
tonnes by 89%. The modal length of the Atlantic horse mackerel was 10 cm, and for the 
Cunene horse mackerel it was 15 cm. 
Anchovy were present in two low-density concentrations in the outer parts of the shelf, 
Figure 7. These were estimated at a biomass of 38 thousand tonnes. However, it is believed 
that the coverage of anchovy is not complete as there may be fish in the Bane d' Arguin. 
Other carangids and associated species were found in two aggregations over the outer part of 
the shelf, and was estimated at 66 thousand tannes. 
Table 2. Cape Timiris to Cape Blanc. Biomass estimates of pelagic fish, thousand tonnes. 
Flat sardinella Round sardinella Horse mackerels 







CHAPTER3 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully in the period 17 to 26 June with a course track of 
1 400 NM and 34 fishing stations, Figure 1. 
The hydrographical data show that the temperature is lower than the long-term mean. The 
thermal front was found somewhat farther south than n01mal, but at about the same latitude 
as last year. 
Mainly adult round sardinella were found between St. Louis and Cape Timiris, Figure 5, but 
flat sardinella dominated in the area between Cape Timiris and Cape Blanc. The total 
biomass estimate of round sardinella was 585 thousand tonnes while for the flat sardinella it 
was 300 thousand tonnes. 
Last year a relatively rich cohort of young round sardinella, with a modal length of 14 cm, 
was observed and estimated at 8.5 billion individuals. This year a cohort of young individuals 
is observed with modal length of 13 cm, and estimated at 5.9 bi llion individuals. 
The two species of horse mackerel, the Atlantic and the Cunene horse mackerel were found 
in a mixture in the area between Cape Timiris and Cape Blanc, while south of Cape Timiris 
only Cunene horse mackerel were found. The geographical distribution is in Figure 6. The 
estimate of the Cunene horse mackerel was 460 thousand tonnes, while for the Atlantic horse 
mackerel it was 23 thousand tennes. Carangids (not including horse mackerel) and associated 
species occurred in low densities along the shelf, Figure 8. 
Sardine was mainly found in the area between Cape Timiris and Cape Blanc, but two 
aggregations were also found south of Cape Timiris, Figure 9. The total biomass was 
estimated at 808 thousand tonnes. Significant amounts of juvenile pilehard were observed, 
especially in the area between Cape Timiris and Cape Blanc. 
The total biomass of the main species is in Table 3, and the geographical distribution and 
abundance of main species is in Figure 10. For sardinella the total biomass is estimated at 886 
thousand tonnes (34% flat and 66% round sardinella), that of horse mackerels at 483 
thousand tennes and that of the carangids and associated species at 135 thousand tennes. 
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Tab le 3 Summary of biomass estimates of pelagic fish, Mauritania, thousand tonnes. 
Flat sardinella Round sardi nella Horse mackerel Carangids etc. 
Cape Timiris-Cape Blanc 235 151 203 69 
St. Louis-Cape Timiris 66 434 280 66 
Total 301 585 483 135 
The biomass estimates of sardinella and carangids and associated species from previous 'Dr 
Fridtjof Nansen' surveys of this shelf region is in Table 4 . Compared with the estimate in 
June 2002 in Mauritania, the estimate of 890 thousand tannes of sardinella from the cuffent 
survey is somewhat lower. The carangid estimate (including horse mackerels) of 620 
thousand tonnes is considerably lower than last years estimate. 
Tab le 4 Biomass estimates from 'Dr. Fridtjof Nansen' surveys of the Mauritanian 
shelf, thousand tonnes. 
Survey: Sardinellas Carangids etc. 
AprMay-81 20 370 
Sept -8 1 75 * 
FebMar-82 50 470 
NovDec-86 300 540 
FebMar-92 1970 190 
NovDec-95 1780 190 
NovDec-96 1400 400 
NovDec-97 1200 660 
NovDec-98 1130 280 
NovDec-99 740 560 
NovDec-00 930 1 040 
June -01 570 670 
NovDec-01 230 370 
June -02 930 I 130 
NovDec-02 320 440 
June -03 890 620 
* Not available 
References: 
Toresen, R., Gjøsæter, H., and Barros P. 1998. The acoustic method as used in the abundance 
estimation of capelin (Mallotus villosus Muller) and herring ( Clupea harengus Linne) 
in the Barents Sea. Fisheries Research 34 (1998) 27-37. 
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La campagne a ete conduite avec success durant la periode du 17 au 26 Juin, entre Cap Blanc 
et Saint Louis , selon un schema de prospection acoustique de 1 400 miles nautiques et 34 
stations de peche de controle, (cf. Figure 1). 
Les donnees hydrographiques montrent une temperature de surface inferieure a la moyenne 
de la serie historique de long terme. Le front thermique a ete trouve plus au sud que l 'annee 
precedante. 
Les tailles adultes de la sardinelle ronde (Sardinella aurita) ont ete rencontrees entre St. 
Louis et Cap Timiris, (cf. Figure 5), mais la sardinelle plate (Sardinella maderensis) etait 
dominante dans la zone entre Cap Timiris et Cap Blanc. La biomasse totale de la sardinelle 
ronde est estimee a 585 mille tonnes alors que celle de Ja sardinelle plate etait de 300 mille 
tonnes. 
Les deux especes du chinchard, Atlantique et Cunene (respect. Trachurus trachurus et 
Trachurus tracae) ont ete trouvees en melange dans la zone comprise entre Cap Timiris et 
Cap Blanc, alors que seul le chinchard cunene fut rencontre au sud de Cap Timiris. La 
di stribution geographique est presentee sur la Figure 6. L'estimatin de biomasse du chincard 
Cunene etait de 460 mille tonnes, alors que celle du chinchard Atlantique etait de 23 mille 
tonnes. Les autres Carangides (chinchards exclus) et especes associees ont ete rencontrees en 
faible densite sur le plateau continental (cf. Figure 8). 
Le pilehard (Sardina pilchardus) e a ete rencontree dans la zone sud du Cap Blanc, de faibles 
concentrations ont ete egalement detectees au sud du Cap Timiris (cf. Figure 9). La biomasse 
totale a ete estimee a 808 mille tonnes. D'importantes quantities de juveniles de pilehard ont 
ete observees, speciallement dans la zone entre Cap Timiris et Cap Blanc. 
La biomasse totale des principales especes est presentee dans le Tableau 3, et leur distribution 
geographique et abundances dans la Figure 10 (cf. page 24). Pour les sardinelles, la biomasse 
totale est estimee a 886 mille tonnes (66% ronde et 34% plate), celle des chinchards a 483 
mille tonnes et celle des autres carangides et especes associees a 135 mille tonnes . 
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Tableau 3. Resume des estimations de biomasse des poissons pelagiques, Mauritanie, (en mille tonne). 
Sardinelle plate Sardinelle ronde Chinchards Carangids etc. 
Cap Timiris-Cap Blanc 235 151 203 69 
St. Louis-Cap Timiris 66 434 280 66 
Total 301 585 483 135 
Le Tableau 4 (cf. page 21) presente les estimations de biomasse des sardinelles et des 
carangides avec les especes associees des campagnes precedantes, du N/R 'Dr Fridtjof 
Nansen' dans cette region du plateau continental. En comparaison avec les estimations de la 
campagne de Juin demier en Mauiitanie, L'estimation de 886 mille tennes de sardinelles 
actuellement est quelque peu inferieure a celle de Juin 2002. L'estimation de 620 mille tonne 
de Carangides (chinchards inclus) est considerablement inferieure au l 130 mille tennes de 
l'annee demiere. 
Annex I Records of fishing stations 
DR. FRIOT.JOF NANSEN 
DATE1l8/ 6/03 
PROJECT:W3 
GEAR TYPE ' PT No : l 
PROJECT STATION:l967 
POS ITION:Lat ll 2048 
Long W 113:::!: at.art • t op dura.t1cn 
TIME :06·19:09 06:48.54 JO (m1n) 
LOO :7844.59 7846.65 0.22 
f'DEPTH: l S 25 
BDEPTH: Sl 92 
Towing dir: 270Q W1ro out : 
Sortod : 40 Kg 
SPECIES 
Sard1na p 1lcho.rduø 
Scombo r jap o!'ucu:s 
Total 
Total c a tch : 
Purpoi:e c ode · 
Are a code 
Gearcond. codo : 
Va lidlty c ode: 
100 m. Speed · 30 kn• 10 
299 . 01 CATCHtHOUR: 
CATCH/HOUR %OF TOT.C 
we1ght numbers 
591. 20 4880 98. 86 
6.82 54 1.14 





OR . FRIDTJOF NhNSEN PROJECT :\·73 PROJECT STATION: 1968 
DATE: 18/ 6/03 GEAR TYPE: BT No; 9 POSITION : Lat N 2042 
1rtart stop durat ion 
TIME ;l0:4S:S8 10 : !>7 : 24 11 {m.inl 
LOO :7882.40 1'88J.04 2.04 
FDEPTH: 18 19 
BDEPTH: 18 19 
TOlol'ing dir: 3600 WJ.re out: 
Sorud: 4S Kg 
SPE'C'IES 
Oiplodu!I bellottll 
Decap terus rhonchu• 
Dicentrarchu11 pur.ctatus 
Pagellu• ballott1i 
sard1nel la modoronau 
Dontex ca.narie n• i • 
Trachinus araneu• 
Spondyl 1oto1M canthar\J.S 
Loligo V\llgarill 
Lo.gocephal ua laev1gatus 
'SQopD boops 
Poraponaou1 l on9ir oetr1a 
Total 




Val1d1t y codo : 
120 ttl SpeQd: 3) 
Long W 1707 
kn • lo 
4S.61 CATCHtHOUR: 248 .18 
CATCHtHCUR \ OF TOT. c SA..V.P 
weight numbera 
165 .82 529 66.65 
3? . 09 845 14 .91 3311 
17. 78 3J 7 .15 
11. 73 141 4. '72 
8.51 55 3 .42 3310 
3 . 87 l i 1. 56 
L1 6 11 1.21 
0 . 44 5 0 .18 
0 . 16 11 0 .06 
0 . 11 5 0 . 0 4 
0 . 11 5 0 .04 
0 .os 5 0 . 02 
248 . 83 100 . 02 
OR. FR I O'T'JOF NANSEN 
DATE : 18 / 6/03 
PROJ.ECT :W3 
GEAR TYPE : 01' No' 2 
PROJECT STATIO!.J: 1969 
POSITION : Lat N 2040 
e t.,,rt 
TIME: : 14: 3~; 29 
LOG :7916.60 
øtop d ura t i.on 
15114 : 54 39 lm1nl 
7919 . 23 2 . 59 
FDEPTH: 2S 30 
BDEPTH: 93 19 
Tow1ng dir: 900 Wi.ro out; 
Sort ed: Kg 
SPECIES 
$ar d1na. pi lchb.rdu• 




Long w 173? 
PurposQ- codo: 1 
Area codo : 3 
Gi;a rCond . co do: 
Valld1 t y code: 
120 ::i, Spe<l-d: 41 kn ' lD 
10.48 CATCH/HOUR~ 
CATC'H/HCUR \ OF TOT. c 
.,.•eight nurnbors 
9.66 68 ~9.93 
5.85 12 36.29 
0 .62 3 J .85 




OR . FRIDTJOF N'ANSEN 
DATE: 18/ 6tOJ 
PROJECT ~WJ 
GEAR TYPE : PT No: 4 
PROJECT STATlON:1970 
POSlTlml:Lat N 2031 
1t.srt stop durat i on 
TIME 120127:16 20 :30:19 J !m.inl 
LOO :7968.4.8 7968.68 0.20 
FDBPTH: 10 10 
BOEPTH: sa 59 
Purpose c odc : 1 
Area ccdc : 3 
GearCond. codo : 
Va. lld1 t y codo: 
Long W 1727 
Tow1ng dir: 270ø Wire out : 1 20 m Spoed i 35 Jm•1 0 








Total catch: 146 , 75 CATCH/ HOUR: 2935. 00 
CATCH/HOUR % OF TOT . c SllMP 
we1ght numbers 
2750 . 00 31600 93 . 70 3Jll 
110 . 00 260 3 .1S 3314 
sa .oo 200 l. 70 
15. 00 100 0 . Sol 
10 .oo 300 O.J4 
2935.00 100.00 
DR. FRIDTJOF NANSEl' 
DATE:18/ 6/0l 
PROJECT: W3 
GEAR TYPE: PT No: 1 
PROJECT ST>. TJON: 19'1 




stcp durat i en 
22:39:08 15 lmrn l 




Sorte<l: 37 Kg 
SPECIES 
Engraulic encro11 1coluø 
Sard1na p ilchardu11 
Trachuruø treco.e 
Scotl\bQr japonicue 
Me rlucciu• poll i 
20 
•• 2100 Wire out.: 
Tota.l ca.tch: 
Long w 1716 
Purpose code: 1 
Ar e o code : 3 
eearco:i.d. eode: 
Val i d i ty code: 
9S ::i. Speed: 40 kn • lo 
93. 67 CA.TCH/HOUR: 
CA.TCH/HCUR \ OF TOT . c 
waight nwnb9rC 
331 . 20 25500 88.40 
31.00 424 9 . 88 
4 . 68 204 1.25 
1.08 4 0 .29 





Totol ~ 100.01 
O~ . FRIDTJOF NANSEN 
OATE:l9/ 6/03 
PROJECT:W3 
GEAR TYPE: PT No: 6 
PROJE'CT STATICN:1972 
start stop dura ti on 
TIME : 23 : 43:15 00d0:28 27 (mini 
LOG : 7 987.03 7988.82 1.77 
FDE PTH: 5 5 
BDEPTH; 39 38 
Tow1n9 d1 n 90ø Wire out : 





Total c a tch ~ 
Scorn.ber j oponicus 
Dicologoglossa hexophtha ltr.a 
Total 
POSITICN:La.t N 2030 
Lo?J.9 W 1716 
Purpoao codo: l 
Area code : J 
Gea r'Cond. ccde : 
Vo l idi.ty ccde: 
120 m Speed: 41 kn ' lO 
625. 87 CATCH/HCUR: 1390. 82 
CATCll/UOUR %0FTOT. C SAMP 
we1ghc. numborø 
1270 . 84. 15220 91.J/ 3318 
115. 60 9558 8 .31 33 1'1 
4. u 189 0 .JO 
0 . 16 2 0 . 01 
0 .07 2 0 . 01 
1390. 83 ----ioo:oo 
DR. FRIDTJOF J~ANSEN 
DATE: 19/ 6/03 
PROJECT:WJ 
CEA.R TYPE : PT No: 7 
PROJECT STATION.: 197J 
POSITICN:La.t N 2025 
s t a r t 
TIME :01:43:57 
~tcp du r at ion Long W 1108 
LOO : 8002. 86 
POEPTH: 10 
BDEPTH: 23 
02:05 : 41 22 (m.ln) 
8 004.35 1.49 
10 
23 
To-lfing dir: 190ø Wne out: 
PUrposo codo: 
Acea codo : 
CearCond . code: 
Val i.di ty coda: 
120 lfl Spead: 41 kn • 10 
SortOO: 35 Kg Total catch: 281. 18 CATCH/HOVR: 766.85 
SPECJES 
Sardina pilchardus 
Sardin ella made r en sis - Juv. 
S ardinella aurita. - Juveniles 
Poma.tom.us sa l t a trix 
Trachurus trecae 
Er.grouliø e ncr1.1isicolus 
Dicentrarchus p unctatus 
Scomber japonicu~ 
Decapterus r honchus 
T rachinull d r a co 
Total 
CATCHIHOVR 
wei9ht nwn.be ra 
448 .36 28415 
209. 67 8386 
98 .84 3761 
J .87 5 
2 .84 22 
l.JI 153 
0 .85 J 
0 . 76 3 
0 .22 3 
0 .14 3 
766 . 86 
'\ OP 'TOT . C SA..~P 
58.47 3321 
27 .34 3320 
12 .89 JJ19 
D .50 




0 . 03 
0 . 02 
100 .oo 
DR. FRIDTJOF NAN'SEN PROJECT; W3 PROJECT STA":'ION : 191~ 
DATE: 19/ 6/03 GEAR TYPE: PT No : 1 POSIT1CN1Lat. N' 20 20 
start. stop durat1on Long ~~ 173S 
TIME : 05; 09 : 09 0 5 :25:SO 17 !mini Purpoaø code : l 
LOO 18033.78 8 034.92 1.12 Ara a cod.e : J 
PDEPTH : 25 25 Ge-arCond . code: 
BDEPTH; 75 68 V.slidity code: 
Towing dir : 90ø Wire out: 110 m Speed: 41 kn • lO 




Tra churus t r ecae 
Sardina pilchardus 





DR. FRIDTJOF N..U:;<SEN 
DATE: 19/ 6/03 
CATCH/HOUR \ OF 1'0T. C 
WftlQht mcbørt 
442 .80 44294 
18.32 162 
14 .47 918 
5 .08 32 
1.09 
O .S6 







0 . 23 
0 .12 
0 . 05 







GEAR T~PEt PT N'o: 4 
PROJECT STI\ TI ON : 1975 
POSITION : Lat N 2010 
start stop dura t ion Long w 1724. 
TIME : 09 :4 5 :54 10: 0 5:54 20 l rnin l Purpoae co de : l 
Aroa code : 3 
CearCond. codo : 
LOO : 8070.64 8070 . 76 0 . 11 
FDEPTH : 10 10 
BDEPTH: 35 35 Volidity code : 
Towing dir: 250 ø Wire out. : 130 m Spe ed: 40 kn• lO 
Sort c d : 20 Kg Tota l cotch : 6873 .30 CATCH/HOUR: 206 19 .90 
SPECIES 
Sord 1na pilchardo.s 




19919. 40 1524807 




J 43 3325 
100 .03 
DR. FR!DTJCF HANSEN 
DA'TE:20/ 6 103 
PROJECT :W3 
CEAR TYPE: PT No: 4 
PROJECT STATIC~l:l976 
POSITION:Lat N 1950 
start .stop durat.Lon 
TIM'e : 00 : 1!>:38 00:2S:38 10 (hUn) 
LOG : 8190 . 99 8191.69 0 . 10 
FOEPTH : 10 10 
BDEPTH ; 34 J4 
Tow i ng dir : 210ø Wi r e out : 
Sort ed : 6? Ki;; 
SPECIES 
Sard1nella aurita 
Tr achurus trecae 
Pcmotori:.ua s11.lt atr.ix 
Sardinel la ::.a.de r cns.Le 
So..rd.tna p1lchardu.s 
Decapteru:s: r honchu:; 
Trachurus t: rachuru~ 
Enqrauhn oncrasicolu~ 
Sco:nb"r Japoni cus 
Sporus c aC1ruleostictujl 
Lolig o vul90ir l s 
C R A B S 
Total 
Total catch : 
Purpose code : l 
A::'.'e a c ode : 3 
Gtla rCond . cod.ø : 
Val idi ty c odo: l 
Long W 1712 
170 m Spoed : 40 kn • to 
3 '1$ . S6 CATCH I HOUR: 2253 . 36 
CATCH/liOUR 
we :igh:: 
1400 . 82 
688 .02 
50. 70 
)6 . 30 
26.40 
24 .06 
10 . 20 
6 . 90 
J .60 

























0 . 31 








DR. FRIDTJOF NANSEN 
CATE:20 t 6/0J 
?ROJECT :'.·13 PROJECT STAT ION: 1977 
GEAR TYPE: PT No: l POSITIOf.l:Wt N 1940 
s t a r t 
TIME . 03 ! 31 :01 
LCG :822t . 2S 
FDEPTH ! 25 
BDEPTH: 492 
a lop durat ion 
04:02:31 3:? (lnlhl 
822J. lO 2 .OJ 
)0 
95 
Towing dir: 90ø Wire out : 




Scorr.ber japoni cus 
Syna9rops r:uc r olepis 
Tt'ochuru:s t r achu ru:I 
Totol 




Vol1dity code : 
130 m Speed: 40 
Long w 1702 
15 . 99 CATCHI JICU'R ~ 29 .98 
CATCH/HOUR 
wo1 ght 
17 . 0 6 
10 . 97 
1.J3 
0 . 56 
0 . 06 
29.98 















OR. rRlDTJCF NANSEfl 
OATE:201 6/03 
PROJECT:W3 PRO.JEC'T STATICN:l978 
GEAR TYPf': : BT No: 2 POSITI0.0,::Lat N 1931 
s t a r t 
TIME : 09 : 04: 21 
LOO ~ a27.2 . 55 
a lop dura.ti on 
09:1'1:28 13 (min) 
8273.29 0.73 
FOEPTH + 1 03 100 
BDEPTH + 1 03 100 
Tow1ng dir : Wire out: 
Sorted; 35 Kg Totol catch: 
SPECIES 
Trachurus trecae 
Syna gropa m.icrolep1 a 
Seo:nbqr )Oponicus 
Oc:t.opua vulgaris 
Bra.nch1oatequs sem1 f.oi • ciot u ø 
MVRAENIDAE 
Zcrua faher 
Dente x fnacrophthalmu s 
Scorpaena steph an ica 
Il lox coindetii 
Morluccius sencgal cn5ls 
Sard.ina pilchardus 




Purpo se code · 1 
r. r el'l code : J 
GearCond . code : 
Va l i d i.ty code : 
JOO m Speed : 34 kn'" l O 
Long w 1658 




90 . 00 
44 . 31 
10. 34 







0 . 92 
0 .42 
0 . 14 
o . 05 




























0 . 0) 
0 .OJ 
0 .02 
0 . 01 
3331 
Total ~ 
DR. FRIDTJOF NAHSDl 
DATE:20/ 6/03 
PROJECT:"13 
GEAR TY?E: BT No: 2 
PROJE'CT STATICN:1979 
POSITION:Lat H 1930 
5ta rt 
TIME : 11 : 41 : 10 
LOG :6293 , 98 
stop durat ion 
12:10 : 07 29 lrninl 
3Z95. 52 1. 50 
FDEPTH: 1 8 22 
DDEP TH: 1 8 
Towing dir: 180ø Wi:o out: 





Chlorosc o::\brus chryaurus 
Aloct1s alnxandri nu!I 
Lagoeephalus l a evigatuG 
Pagel lus bello U:ii 
CArnpogrMtM glaycos 
Selene dorsalis 
Pomadasys i ncisue 
Raja mi rale tus 
Ealistos: punctatus 
D1ploduG p untazzo 
Trachurus trachuruG 
Solea eeneqa lcns1s 
Trachurus treca e 
Pae ttodes l::elchen 
Zeus faber 
Rh1:opr.ionodon acutus 
Ar9'1raso=i.is r egius 
Lu:a ra.."M.da 
chol 1don1cht hys luce rna 
Ponacuø r.otiahs 
Total 
Total catch : 
Purpoioe codli! : 
Area code 
Cea rCond. codo: 
Valid1 ty codo : 
120 m Spoed. 31 
Long W 1647 
kn•lO 





205 . 32 
15 . 2J 
8 . 67 
8 .30 
7 . 31 
G . 66 
6 . 1 9 
3 . 46 
3 .14 
2 .69 
2 . 61 







0 . 70 
0 . 12 






























0 . 4 6 




0 . 18 
0.16 
0 . 14 
0 . 13 
0 .11 
0 . 09 
0 . 08 
0 .os 





OR. FRIDTJOF NANSEN 
0ATE:20/ 6/03 
PROJECT: W3 PROJECT STATIO.~: 1980 
CEA.R TYPE: BT No: 2 POSI1"10N:Lat K 1910 
s t a r t 
TIME : 19 : 16:54 
LOO : 8366. 90 
Gtop durat ion 
19 : 24:44 8 (m..in) 
8361.34 0.4J 
FOEPTH: 71 74 
BDEPTH: 71 14 
To·..,.inq d i r: 270ø Wira out : 








!Joligo vul9a ris 
Zeu.s faber 
Lo•uour iqobius sanzoi 
Syno..grops rn.icrolep ii= 
Total 
Totol cat.ch: 
Purpos a c ode: 1 
Ar~ c ode : 3 
Gear<:ond . codo : 
Val idi t y cod o : 
Long w 1637 
230 m Speed : 32 kn• 10 




146 . 25 
102.38 
58 . 50 
26 . 33 
11. 70 
11 . '10 
4 . 88 
4 . 88 
0. 98 



























DR. FRIDTJOF NANSEN 
DATE: 20/ 6 / 03 
PROJECT :WJ PROJECT STAT ION: 198 1 
GEAR TYPE: PT No : 4 POSITICN:Lat N 1904 
jltart • top durat1on 
T'IHE :21:00:12 21:04:45 5 (øun) 
LOO : 8379 . 88 8380.16 0.28 
FDEPTH: 10 10 
BOEPTH: 39 40 
TO""ing dir : 300ø W1ro out: 
Sorted : 49 Kg 
SPEClES 
So.rd i na pilcMrdus 
Sardinol lc. au r i t a 
Enqraulis enc ras.ic o l u s 
Trachuruø treca e 
Sco:rber japonicus 






Purpose code : 1 
Area code : 3 
GearC'ond.code: 
Val i d.Lty codc: 
120 m Speed: 38 kn • lO 
Lono w 1631 




137 . 28 
94. 5 6 
86 .40 
4 2 .24 
4 .20 
1.92 


























33 4. 2 
33 4.0 
OR. FRIDTJOF NANSF.N 
DATE: 20/ 610 3 
PROJECT: WJ PROJECT STATION: 1982 
GUR TYPE: PT No: 4 POSJTICN:l,at N 1900 
s t art stop durat ion 
TIME : 23 :4.2 : 1J 2 3:48:13 5 tm1nl 
LOC :839 9 . 48 8399. 80 0. 23 
FDEPTH: 10 10 
80EPTH: 44 45 
Towing dir ; 338ø Wire out: 
Sorted: 35 Kg 
SPECIES 
ET19raul u encra sicolu.s 
Scomber japon.icus 
'Trachurus treca o 
Sar dinella aurita 
Tr achinus dra co 
Penaous notiall$ 
Total catch: 
Purpo1:1e code: 1 
Area c odo : ) 
Gca rC'ond . code: 
Validi t y code: 
120 ::i Speed: JO kn• 10 
Long w 1631 
369 .99 CATCH/HOUR: 4439.88 





7 . 92 396 
o . 96 12 











Total ~ 31.81 
OR. FRIDTJOF' NANSEN 
0ATE::21/ 6/03 
PROJECT:W3 PROJEC'T' STA'T'ION: 1983 
CE.AR TYPE: PT No: 4 POStTIO!i: Lo.t ti 18'50 
start • lep durat 1on 
TIME : OS : OS:38 08: J S:27 30 t:unl 
LOG +8464 . 79 8466.79 1.7 0 
FDEP'J'H: 10 10 
BOEPTH: 41 57 
Tow1ng dir: 270ø W1re out.: 
Sort ed: 13 Kg 
SPECIES 
'Engr aulis e nc rasicolu<s 
Sar dina p.tlchardu:i: 
Sco:nber j aponicus 
Trachuru:s treca e 
Total co.tch~ 
Sepia, officina lis hie rredda 
Sardinolla aur i ta 
Total 
Long W 1625 
Purpose code: 1 
Area codc : l 
CearCond. codu: 
Validity codu; 
130 r.:i. Spe~d : 39 kn·lO 
81 . 66 CATCH/HOVR: 
CATCH / HOUR 
we1gh t numborJ: 
112 .44 202'10 
42. 00 4800 
8 . 28 192 
0. 36 12 
0 . 1 2 12 
0 . 12 24 
163 . 32 












OR. FRIDTJOF NANSEN 
DATE:21/ 6/03 
.PROJECT: W3 
GEAR TYPE: PT No: 1 
PROJECT STATJOlll:l984 
POSITION: Liat fl 184.9 
Long W 1627 start stop durat ion 
T!ME :09<24 ; 06 09:42:05 1 8 Cminl 
LOG : 8 411. 05 8 4 '12.27 1.16 
FDEPTH: 25 25 
BDEPTH: 55 57 
Towrng dir: 180ø Wire out: 




Scc:c\ber j ap:micus 
MURAENIDAE 
S a rd1na pi lcha rdu s 
Trachurus treca e 
To t al 
PlJrpose code : 
Area. code 
CearCond .codø: 
Val.tdi t:y code: 
90 m Sp ood: 39 kn • lO 
54 . 28 CATCHI HOUR: 
CATC'H /HOUR \ OP TOT . C 
weight nwnbeu 
1'18 . 33 12793 
1.23 3 
0. 73 13 
0 . 40 10 
0 . 11 10 
0 . 07 10 








180 . 93 
SAMP 
JH9 
CR. l-'RIOTJOF NANSEN 
DATE:21 t 6/03 
PROJECT:\~'3 PROJECT STATION: 1985 
GEAR TYPE : BT No : 2 Po SITION : La t N 184 0 
ntart 
TIME :1 J : 0$ : 06 
LOG i 8503 . 9 0 
FDEPTH : ?S 
BDEPTH : 7 5 
stop durA t 1cn 
13 :22: 05 17 !mini 
8504. 87 0.97 
70 
7 0 
Towi ny di r- . 90o \'hre out: 
Sort~d. ) 5 Kg 
SPEC!ES 
Enqraulis encrasicol us 
Trachurus trecae 
PORTIJNIOAE 
Synagrcps rcuc rol e pi::; 
GOBIIOAE 
Mo rlucc ius po l li 
Octopun vulgan .s 
LOBSTERS 
Total 
Total c atch: 
Purposo c ode ; 
Area c odo 
Geo.rCond . co de : 
V.a l idi t y code ; 
240 m Speed : 32 
Long W 1628 
kn • 10 




1067 . 65 
16 . 31 
5 . 44 
1.55 
o. 78 
0 . 74 
0 . 04 









% OF TOT . C SAMP 
59 .65 
39 , 43 
0 .60 
0 . 20 
0 .06 
0 . 03 




OR . FRIDTJOF NANSEN 
DATE :21/ 6 / 03 
PROJECT:\'/3 
GEAR TYPE : BT No: 2 
PROJEcr STATION : 1986 
POSITION: La t N 1830 
start s top dur.at ion Long- W 1 631 
TIME : 17 : 42: 06 17 : 55: 53 14 (ro.i n ) Purpose c ode ; 
LOO : 8 '54.7.27 8547.99 0 .70 Area code 
FDEPTH : U 3 1 4 6 Gearcond . c o de : 
BDBPTH : 133 146 Va lidi t y c ode : 
Towing du-: 270ø W.l.r(] out: 400 m Speed: 32 J.:n"lO 
Sorted : 27 Kg Total catc h. : 1 349. 00 CATCH /HOtJR: S781 . 43 
SPECI ES 
Syna gra ps m.icr o l e p i 8 
Tra~hurus trecae 
Merlucciuu pol li 
Chlorophthalmus atlant.icus 
T:-.i.chiurus lep t uru :s: 




Dentex ma.cropht halmus 
Microchi rus hose .an i on 
Parap Emaeus longirostris 
Z(lno psi:s: t:onchifer 
Total 
C.ATCH /HOUR \ OF TOT . C 
wei9ht numbe r s 
3308. 57 71 i8S7 
975 . 00 29357 
750 . 00 12429 
4 11 . 43 87429 
132.86 4 29 
90 . 00 214 
36 . 43 214 
27 .86 43 
17. 14 6214 
10 . 71 .651 
8 . 57 2 14 
6 . 4J 643 
4 . 29 214 
5779 . 29 
57 . 23 
16 . 86 
12 . 97 
7 . 12 
2 . 30 
1. 56 
0. 63 
0 . 48 
0 . 30 
0 . 1 9 
0 .15 
0 .11 
O . Oi' 
99 . 9'7 
SAMP 
3352 
DR. FRIDTJOF NANSEN 
DATE: 21 / 6 /0J 
PROJEC'T' : W3 PROJECT STATlON : 1987 
GEAR TYPE: PT No ; 4 POSITION: La t N 1830 
s t art s top dura t ion 
T IME :19 : 13 : 24 1 9 : 43 : 11 J O (mi n) 
LOO :855-i , 36 8559 . ]7 1.98 
FDEPTH : 10 10 
BDE'PTH: 59 71 
Towing d.ir : 270ø Wiro out : 
Sor t ed: 34 Kg 
SPECI ES 
En']raul is oncrasicohu; 
Sco=.ber JApon1cu:s 
Total 
Toto.I c a tch: 
Purpose c ode : 
Area code 
Ge arCond. code : 
Va lidity code: 
Long 11 1626 
135 m Sp eed: 40 kn"'10 









% OF TOT . C Si\MP 
99. 74 
0 . 25 
99 . 99 
3) 5 3 
DR. FRIDTJOF' NANSEN 
DATE: 22/ 6/03 
PRC\JECT: W3 
GEAR TYPE: PT No : l 
PROJECT STAT I CN: 191!8 
POS ITION: Lo t N 1820 
s t ort 
TIME : 00 : 36 1 37 
LOO : 8604 . 12 
s t op durat ion 
00 : 53 : 11 17 lrru..nl 
S605.30 1.17 
FDEPTH : 20 
BDEPTH ! 76 
To ·..,ti ng dir ~ 
Sortud: 35 l<g 
SPEC!ES 
Enqro.uli s e nc r asicolus 
Trachurus trucao 
Scomber J .O.ponl-cus 
OPHI CHTHIDAE 
Synagrops microlepis 
Trach i mu• d raco 
Trachurns trachurn.s 
Lc.::iueu riq-ob1 u s sanzo1 
Il l ex: coin d a t ii 




90ø Wir e out' 
Total catch: 
Long W 1624 
Purpose co de : 
Area cod e 
Gearc ond . code : 
V.alidity c ode : 
110 a SpeQd: 42 kn'"' lO 
106.4 8 CATCH / HOUR : 375 . 81 
CATCH/ llOUR % OF TOT . C SAMP 
i,.,igight numb crs 
370 . S9 28260 98 . 61 3354 
3 . 14 166 0 . 84 
1. 34 32 0 . 36 
O. Hl 11 O. OS 
0 .14 25 0 . 04 
0 .14 4 0 . 04 
0.11 11 0 . 03 
0 . 07 25 0 . 02 
0 . 04 4 0 . 01 
0 . 04 4 0 . 01 
375 . 79 100 . 01 
OR , FRIDTJOF NANSEN 
DATE; 22/ 6 /03 
PROJECT ~ ~'l'3 
GEAR TYPE : PT No : l 
PROJECT STATICN: 1989 
POSITION: Lat N 1810 
start 
T IME :04; 53 : 59 
LOO :8643. 31 
FDEPTH: 2 5 
BDEPTH , l OB 
s top durat i.on 
os ~ 12 ,3s 19 1min.1 
8644 . 67 1.J4 
2S 
136 
'l'OWlng dir ' 270ø W.ire out: 
Sorted.: 27 l<g 
SPEC I ES 
Tro.c hurus trec aie 
Syn.agrcps microlep is 
Sp.hoeroides SpEngle r.i 
Tota l 
Total c .a tch i 
Purpose code : 
Area code 
O~arCond. code: 
Val.idi. t y code : 
11 0 m SpCe!d : 42 
Long W 162B 
kn'"'l O 
13'5 . JO CATCHIHOUR : 4.27 . 26 
CATCH/HOUR 
we.ight 
386 . 84 
40 .11 
0. 32 





\ OF TOT . C SAMP 
90 . 54 
9 . 39 
0 .0'7 
1 00 . 00 
33SS 
OR . F'RIOTJOF NANSEN 
DATE: 22 / 6/03 
PROJECT: W3 
GEJ.R TYPE ; 'P'T No : 1 
PROJECT STATION: 1990 
POSI TION: Lat N 1810 
sto.rt s top duration 
T I ME : 06:38 : 32 07 :00 i 53 22 !mini 
LOG : 8655 .43 8656 . 80 1 . 36 
FDEPTH: 25 50 
BDEPTH : 6 9 77 
Purpose code : 2 
Area c ode : 3 
GearCond. code: 
Validi ty codc : 
Leng W 1622 
T owing dir : 270ø Wire out : 150 m Speed : 35 kn • 10 
Sort e d : 28 Kg 
SPECIES 
T r tu;hurus t reca ø 
Sarda :iarda 
Tot al 
Total catch : 14 2 . .10 CATCH/HOUR : 387 .55 
CATCH / HOUR % OF TOT , C SAMP 
woight numbers 
381. 82 36987 98 . 52 3356 
5. 7'.l 14 l.48 
J87 .55 100 . 00 
DR . FRIDTJOF NANSEN 
DATE : 22 / 6 / 0 J 
PROJECT :W3 
GEAR TYPE : BT No: 2 
PROJECT STATICN: 1991 
POSIT10N ;Lat N 1809 
sto.c-t !ltop dura t ion 
TIME: : 09 : 19!49 09:29 i 21 10 (min) 
LOO ; 8675.44 8675 . 98 0 . 5 4 
FDEPTH; 17 17 
BDEPTH: 17 17 
Purpos e code; 
Area code 
GearCond. code: 
Validity cod42 : 
Long W 1 609 
Towing dir : 328-' Wiru out : 120 m Speed: 34 kn* lO 
sor t ed : 21 Kg Total co.tch; 1931.00 CATCH/HCUR : 11586.00 
SPECIES 
Engraul is encrasi.colus 




Di cologoqlossa cuneata 
Sardinella a urita 
CATCH/HOUR % OF TOT . C 
wei si-ht numbcr n 
7440 .00 999000 
4020 . 00 418800 
4 3 . 20 9'900 
3 9 . 00 300 
lS . 00 300 
15 . 00 300 
15 . 00 900 
64 . 22 
34 . 70 
0 . 37 
0 . 34 
0 . 13 
0 . 13 




Total 11587 . 20 100 . 02 
DR. FRIDTJOF NANSEN 
OATE : 22 / 6103 
PROJECT : NJ PROJECT STATION : l992 
GEAR TYPE: B'T No : 2 POSITION: Lat N 1800 
start stop durat ion 
TIME :13:23: 05 13:45 : 41 2J (mln) 
LOC :8707. 61 8708 . 86 1 . 23 
FDEPTH: 87 Bl 
SDEPTH : 87 81 
Towing dir: 90• 
Purpose cad~ : 1 
Area c ode : 3 
GoarC'ond . cod-0 : 
validi t y codo; 
260 m Speed; 32 kn " 10 
Long W 1622 
S or t:e d : 61 Kg Toto.l cci.tch: 1829 . 39 CATCH / HOUR : 4772 . 32 
SPECIES 
Trachun.is trecae, juven1le 
T r.ac hu rus trecae 
Zeus fåber 
Dentex ma.cr oph thalmu:s 
Sciaena Uitlhra 
Scorpacna stcpharti c a 
Umhr i na canariensis 
U:-anoscopus polli 
Dont ox c a nari ensiri 
Dentex moroccanus 
Te tal 
CATCH/ HOUR % OF TOT . C SA."lP 
weight nuobe r s 
467 S . 96 350922 98 .04 3359 
52 .41 143 1.10 3360 
1 8 .•P 230 0.39 
8 . 77 44 0.18 
4. . 62 3 0.10 
] . 08 8 0 .06 
2 . 61 5 0 .05 
l.98 3 0. 04 
1.41 0 .03 
0 . 03 
4772 . 34 99 . 99 
OR . FRIDTJOF NANSEN 
OATE:22/ 6/0J 
PROJECT:Wl 
GEAR TYPE: PT No : 4 
PROJECT STATIDN : l99J 
.POSITION :Lat N 1750 
start stop durat ion 
TIME : 2 1: 08:15 21 :28 : 08 2 0 (min) 
LOO : 8763.29 87 64 . 50 1.19 
FDEPTH: 10 10 
BDEPTH; 63 68 
Tow.ing dir : 270ø Wire out : 
Purposc codo : 1 
Ar ea codo : 3 
Gcareond . code: 
Va lid i t y code : 
123 m Speed: 37 kn• 10 
Long w 1616 
Sorted: 31 Kg Total catch : 1 633 .15 CATCH/IiOU'R : 4899 . 45 
SPECI ES 
En qraul i s e n crasicolus 
Trachuru.s t r c cae 
Decap t c rus rhonchus 
Pomaton:rus s a l ta.tri;-:: 
Lol igo vulqaris 






J142 . 50 
1 4 67 .oo 
1 55 . 10 
65 . 10 
33 .00 













t OF TOT. C SAMP 
64 . 14 
29 .94 
3 . li 
1.33 
0 . 6? 
0 .4'S 
0 . 24 
0 . 06 




Dft. FRIDTJOF' NANSEN PROJECT : W3 PROJECT STATICN : 1994 
DAT E : 2)/ 6103 GEAR TYPE: PT No : 1 POSITIO.'V: Lat N 1740 
star t s t op du:!'at1on 
TIME : 0 3 : 31 : 49 0 3:57: 44 26 !minJ 
LOG : 8821.31 8 823 . 05 1.90 
FDEPTH ; 25 25 
BDEPTH ; S81 41J 
Towing dir: 901) Wire out: 
Sorte<l : 19 Kg 
S PECIES 
MYCT02HIDAB 
Tara.etes llP . 
Trac h1pturus j a ck!lononsis 
Trachunrn t r~ca~ 
Lcstidltll:l. a tlan t icum 
Onyc hot l?uthi s bo.nksi 
Serro.nus o.cc rcumsis 
Selene dorsalis 
Tota l 
Total catch : 
Purpo.so code ; 1 
Ar Qa cod~ ; 3 
Geo.rCond . eode : 
V.alidity code : 
1 10 m Speed: 41 kn"10 
Long W 1641 





















t OF TOT. C SAMP 
80 . ?9 
10 .14 
5 . 6 6 
2 . 89 
0 . 2'7 
o. 16 
0 .04 
0 . 04 
99 . 9~ 
DR. FRIDTJOF NA.NSEN PROJECT:Wl PROJE:CT' STATI0:-::1995 
DATE:23/ 610) GEAR TYPE : PT No: 6 FOSITIO.~:Lat N 1721 
s tart etop du r otion Long l'.' l 6U 
TIME :11: 10:15 11:30108 20 (~in) Purpose code : 
J..OG :8893.52 8894.80 1.28 Area code 
FDEPTH : 10 10 GearCond. ccde : 
SDEPTH: 3J 33 Vahd1ty code : 
T owing dir: 20Sø ~·:ire out : 135 m Speed: 38 )'.n·lO 
Sortod: 6 ) Kq 
SP:ECIES 
Sardi.no llo. aun.ta 
S11rd1nella ø:i.t1doronou 
Sarda U 1rdo. 
Sco:N:>oromoru• tr1tor 
Poroo.dacys rog e r l 
chloroacombn.is chryaurua 
.Alectu a.l e x.orvJrlnua 
Total 
Total catch: 7H.19 CATC~/HCUR: 2199.57 
CATCH/H:::uR \Of TOT. C SAIU' 
'"'e19ht numberø 
2063 .10 5934 93.80 3l64 
90.'12 243 4 .12 
18 .JO 9 0.83 
13.20 6 0.60 
6.03 6 0.21 
5 . 85 33 0 . 27 
2 .37 0 l l 
2 199 . 51 100 . 00 
DR. FRIDTJOF NANSEN 
or,TE:23/ 6/03 
PROJ ECT :~'i3 
GEAR TYPE: PT No; 4 
PROJECT STATIONi 1996 
POSITION:Lat N 1111 
otart øtop dura.ti on 
T IME 118:40i49 19 : 10·0? ::!9 lm1n) 
LOO :8963.64 8965.4 5 1. '16 
FDEPTH: 10 10 
BD!:::PTH: 55 54 
Tc'..11.ng dir: 196ø WJ.ro out: 
Sorte d · 62 Kg 
SPEC I ES 
So.rdinello ouritø. 





S~p.i el la ornata 
Eph1ppion qutt1fe r 
SalC?ne dorsal ia 
Total 
Total catch: 
Long W 16::!4 
Purpose code: 1 
1'.:-ea codc : 3 
crcareond.codo : 
Validity codo: 
140 m SpeEd: J8 kn• 10 
62. 91 CATCH/HOVR: 
CATCH/HCUR \ OP TOT . C 
li/'e19ht nw...be r a 
58. 76 172 45.14 
43. 34 182 Jj 30 
24 .41 21 18. 75 
1.41 2 1. 08 
1.37 • 1.05 0 . 58 2 0 .45 
0 .25 37 0 .19 
0 . 02 2 0 .02 
0 .02 6 0 .02 





DR. FRIDTJOF NANSEN 
DA.TE1:'.!41 610) 
PROJECT~W3 
GEAR TYPE : PT No : 7 
PROJECT STJ..TION: 1997 
.POS1TION:Lat N 1647 
start 
T IME :031S2:5l 
LOO : 9050 . 66 
a top durat i o n 
04 :05:48 1.3 h:un) 
9 051.65 0.98 
FOEP'l'H: 10 
BDEPTH: 21 
Tow.ing Uir ~ 




SardJ.nolla madorena 111 
Chloros cOClbrua chrya un.Hs 
Decapterus rhonchus 
Pornatoeue s ol tatrix 
Pomo.dasyø rcgo n 
Trach1notus ovatua 
Galeo1des d ecedo.ctylus 




40• ~'hre out : 
Total catch• 
Long W 1627 
Puqioso c ode: 1 
Ar ea code ; 3 
GearCond . code : 
Valldi ty code: 
100 m Speed: 42 kn•lO 
208 . 85 CATCll/HOURi 
CATCH/HO\JR \ OP TOT. 
weight nurnbers 
7J3 .85 2437 76.13 
77 . 26 ?48 8.02 
76.43 415 7 .93 
49 . 02 415 5.09 
Hi .89 139 l.15 
3 .46 5 0 .36 
J.18 5 0 .33 
2.86 14 O .lO 
0.60 5 0 .06 
0.37 5 0.04 
963.92 100.0l 
963 . 92 
c SAMP 
336? 
~. FRIDTJOF NANSEN 
DAT6:24/ 6/0l 
PROJECT:WJ 
GEAR TYPE! BT Not 2 
PROJEC'T S1'ATIO:-::l998 
POSITic::l:Lat tl 1631 
stort 
T'J ME :15:01:Z4 
LOO • 9133. JS 
a top durat ion 






Towin9 dir: 165d WJ.ro out : 
Sortod: 32 Kg 
SPF:CIES 
Chlorosco:nbrus chrysuru8 
Euc1no11to:nus melonopte rua 
Dropano af ri co.no. 
Span.u:: caorule oat 1ctua 
Pcmado.aya Jubel ln1 
Plo iacnika ma.rtitli 
Galooidoo decadactylua 
Detea ptorus chonchus 
Pomadaa ya rogeri 
Hycte roperca ru.bra 
Alectis ale xandnnus 
Sard1ne lla a urJ. ta 
L.i thognathua momyrus 
caranx aon99011 us 
Chaotod1pte rue 9oreen s11 
Paoudupenou:s prayen• 1• 
D«lnt•x c a narJ. e ns .i a 




Ps cudotoll.thua aenogalon:us 
Trach1notua ovatua 
Di.plodus cervinus c orvJ.nus 
C'haetod.on hoeflen 
Sphyraon.a quachancho 
ScO!'llboromorus tri t or 
Eche noi. s naucrates 
Ra.Ja mi.rale tuø 
Sphyrna lewini 
Cho lJ.donichthys a p . 
Ba.hstoø punctatua 
Bod1anus apec i.oa ua 
solcno dorøalu 
Sop1a of hc1nalu hiQrr" dda 
Pcmaou Q notH\li8 
Total 
Long w 1632 
Purpos e code : 1 
Area code 3 
Gearcond . code: 
Va.li.dity code: 
200 In Speed: 31 kn • l O 
357 . 2? CATCH/HOUR: 595 .4.5 
CA.TCH/fi:OUR. % OF TOT. c SAMP 
wei.ght nU!l).bors 
19'1 .75 1762 3) . 21 
152 . 83 1~63 25.67 
52 . 92 60 8.99 
34 . DO 103 5 .7] 
21.33 ?5 3 .sa 
20 . 42 40 J . 43 
20 .08 60 J .37 
15.0S 93 2 .Sl 
13 . 67 33 2 .JO 
8 . 33 2 l.40 
6 . 33 12 1.06 
6. 30 23 1.06 
5. 50 8 0.92 
5 .15 12 0 .86 
4. 83 • 0 .81 4 .28 33 0 .?2 
) .03 13 0.51 




2 .18 2 0.17 
1. 78 2 0 . 30 
1. 7 3 3 0 . 29 
1.60 2 0 . 27 
1.57 10 0.26 
1. 33 5 0 .22 
1.30 2 0.22 
1.25 3 0.21 
1.17 10 0.20 
1.05 2 0 .18 
1.05 2 0 .18 
0 '')8 2 0 .13 
o. 58 2 0 .10 
0.4.5 2 0 .08 
0.12 2 0 .02 
0 . 03 2 0 .01 
595 . 4 2 ~ 
DR. FRIDTJOF NfJ-lSEN 
DATE:24/ 6/03 
PROJECT:WJ 
GEAR TYPE: 81' No: 2 
PP.OJ.ECT STATI0-.'4' :1999 
POSITION :Lat N 1612 
s t art stop durat.lon 
T'IME :21:58:59 22:58:26 S9 lin.in) 
LOG :9193.98 9197.19 J.29 
FOEP'T'li: 89 85 
BDEPTH: 89 es 
To-,.;ing di r : 185ø WJ.ret out : 






Parapenaeu!J long irost r l s 
Centex canari e n su1 
Pte ro thrissus b e lloc i. 
Me rlucci.us senogalcms1s 
Brotula barba ta 
Cholidonicht-hys gabom msi11 




C R A 8 S 




Oicologogl ossa haxophthaltna 
Arnoglosgus irnp'1ri a lis 
Total 
Long w 1645 
Purpose codo: 1 
Area code ; l 
CaarC'ond. code: 
Validity code: 
280 m S,Pffd: 32 Jc.n• lO 
151 .09 CATCH/HCUR: 
CATCH/ HOUR \ or TOT'. c 
we.ight num.ben 
32.44 4 1 
28.63 36 
16.84 8420 
16 .?9 33S6 
15.86 4296 
13. 90 98 
6.96 348 
6.11 293 
4 .82 18 
4 .13 43 
2 .54 11 
2 .32 18 
1.89 J 
1. 11 24 
1.53 21i8 
1 . 22 20? 
0 . 73 12 
0 . 32 1 










4 . 36 







0 . 96 
0 . '16 
0 . 46 




100 . 01 
1S9. ?5 
SAMP 
DR. PRlOTJOP N.:.NSEN 
DATE: 2S/ 6/03 
PROJECT:WJ PROJECT STATION:2000 
GEAR TYPE : BT No: 2 POSITI ON:Lat N 1604 
start s top du["at. i on 
TIME : 03 :43: 05 04:43:10 60 tminJ 
l..00 :9240.4.0 92<:3.13 2.92 
FDEPTH: 103 101 
BDEPTH: 103 10 1 
Towin9 dir; 20• WJ.re out: 
Sort~• 29 Kg Total catch: 
SPECIES 
GALATHElDAE 
Pa rapona.cus longirostr1s 
synagrops microlepl.S 
Loaue urigobius s0inzoi 
Merluccius senega lensi s 
Octopus vu lgaria 
Oente x canarien!:i!l 




Trichiurus l epturus: 
Lol.igo vulgaris 
SCYI.LARIDAE 
C R A B S 
Squilla. U1411tlS 
Serr.a.nus cabr1 l la 
Purpoae codo i 
Area codo 
Geo rCond. code: 
Vahd1ty code: 
300 m Speed : Jl 
Long W 1650 
170 .88 CATC'H/HOUR: 1 JO .88 
CATCH/HOUR \ OF TOT . c SAMP 
woight numbe r-e 
64.9S 32475 )8. 01 
48. ?l 6166 28 .51 
11 .as 2380 10 .45 
14 . 65 4885 8.57 
S.09 9 2 .98 
4 .90 9 2 .87 
3 . 45 14 2.02 
3 . O? 10 l.80 




1. 56 6 0 . 91 
0 .90 2 0 .53 
0 .83 3 0 .49 
o. 10 S5 0 .'1 
0.18 19 0 . 11 
0.05 4 0 ,Q) 
0 .04 0 . 02 
Total ~ 100 . 02 
Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fish 
abundance estimation. The Bergen Echo Integrator system (BEI) Jogging the echogram 
raw data from the sounder, was used to scrutinize the acoustic records, and to allocate 
integrator data to fish species. All raw data were stored to tape, and a backup of the 





Bottom detection menu 
Transducer depth 5.5 m 
Absorption coeff. 10 dB/km 
Pulse length medium (lms) 
Bandwidth wide 
Max power 2000 Watt 
2-way beam angle -21.0 dB 
SV transducer gain 27.01 dB 
TS transducer gain 27.14 dB 
Angle sensiti vity 21.9 
3 dB beamwidth along. 6.8° 





Bottom range start 
TVG 
Sv colour min 
TS Colour minimum 
Range 
TVG 










0-50, 0-100, 0-150, 0-250 or 0-500m 
20 log R 
-60 dB 
-40 dB 
A calibration experiment using a standard copper sphere was performed in Langstrand, 
Namibia on 22 April 2003. 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super" 
bottom trawl. For all trawls, the Tyborøn, 7.8m2 (1670 kg) trawl doors were used. 
Annex Ill Pooled length distributions by species 
Sardinella aurita Trachurus trecae 
3000 5000 
2500 4000 
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Annex IV Estimates of numbers and weight by length 
Mauritania, J une 2003 
Sardinella aurita 
N (thousands Biomass (tannes) 
Length Cape Timiris- St.Louis- TOTAL Cape Timiris- St.Louis- TOTAL 







11 225 294 225 294 3289 3 289 
12 1 305249 12 485 1 317 734 24473 234 24 708 
13 2 409 307 8323 2 417 630 56 907 197 57103 
14 864 093 4 162 868 254 25 289 122 25 411 
15 765 189 4162 769 351 27 355 149 27 504 
16 210 959 210 959 9 097 9 097 
17 82 245 82 245 4232 4232 





23 1 152 1 152 144 144 
24 4 609 4 609 651 651 
25 3 457 3 457 550 550 
26 20 111 20 111 3 593 3 593 
27 20 972 20 972 4187 4187 
28 74 693 74 693 16 599 16 599 
29 187 514 187514 46 214 46 214 
30 235 988 235 988 64278 64 278 
31 244 114 244 114 73 248 73248 
32 198 285 198 285 65 345 65345 
33 244 106 244106 88 102 88102 
34 106 300 106 300 41 904 41 904 
35 37 449 37 449 16 084 16 084 
36 17 142 17 142 8 002 8 002 
37 5 283 5 283 2 674 2 674 
38 2 641 2 641 1 447 1 447 
39 
40 
TOTAL 5 871 280 1 432 946 7 304 227 151 186 433 723 584 909 
Annex IV continued 
Mauritania, June 2003 
Sardinella maderensis 
N (thousands Biomass (tannes) 
Length Cape Timiris- St. Louis- TOTAL Cape Timiris- St. Louis- TOTAL 







11 76 976 76 976 1 124 1 124 
12 615 807 615 807 11 546 11 546 
13 446 460 446 460 10 545 10 545 
14 354 089 354 089 10 363 10 363 
15 184 742 184 742 6 604 6 604 
16 182 897 182 897 7 887 7 887 
17 529 606 529 606 27 248 27 248 
18 820 890 820 890 49 897 49 897 
19 211 842 1 189 213 031 15 080 85 15164 
20 132 402 3 566 135 967 10 950 295 11 245 
21 158 882 5 943 164 825 15 159 567 15 726 
22 317 764 19 017 336 781 34 747 2 080 36 827 
23 185 362 16 640 202 002 23 094 2 073 25167 
24 79 441 18 093 97 534 11 215 2 554 13 770 
25 17 697 17 697 2 817 2 81 7 
26 49 658 49 658 8 871 8 871 
27 51 110 51 110 10 204 10 204 
28 53 487 53487 11 887 11 887 
29 35 262 35262 8 691 8 691 
30 20 867 20 867 5 684 5 684 
31 5 283 5283 1 585 1 585 
32 13 207 13 207 4352 4352 
33 5 283 5283 1 907 1 907 







TOTAL 4 297159 321 583 4618741 235 460 65 733 301 194 
Annex IV continued 
Mauritania, June 2003 
Sardina pilchardus 
N (thousands Biomass (tannes) 
Length Cape T imiris- St. Louis- TOTAL Cape Timiris- St. Louis- TOTAL 




8 11 427 220 716 232 143 58 1 111 1 169 
9 295 467 6 377 527 6 672 993 2 077 44 837 46 914 
10 848 259 8 255 079 9 103 338 8 052 78 362 86 41 4 
11 2 132 982 3 876164 6 009 146 26 601 48340 74 941 
12 3 226 382 531 007 3 757 389 51 673 8 504 60 177 
13 1 391 847 1 391 847 28 081 28 081 
14 983 386 983 386 24 583 24 583 
15 1 132 892 1 132 892 34 594 34 594 




20 25 486 25 486 1 800 1 800 
21 93 295 93 295 7 603 7 603 
22 129 931 38 598 168 529 12 136 3 605 15 741 
23 318 114 38 598 356 712 33 853 4108 37 961 
24 647 378 77 196 724 575 78 067 9 309 87377 
25 722 697 385 982 1 108 679 98263 52 481 150 744 
26 218 447 192 991 411 438 33 335 29 450 62 785 
27 29 126 308 785 337 912 4 967 52 659 57 626 
28 77 196 77 196 14 654 14 654 
29 
30 
TOTAL 12 621 743 20 379 841 33 001 584 461 01 6 347 420 808 436 
Annex IV continued 
Mauritania, June 2003 
Engraulis encrasicolus 
N (thousands Biomass (tannes) 
Length Cape Timiris- St. Louis- TOTAL Cape Timiris- St. Louis- TOTAL 
cm Cape Blanc Cape Timiris Cape Blanc Cape Timiris 
5 
6 
7 95 849 95 849 218 218 
8 583 408 583 408 1 935 1 935 
9 1 486 561 1 486 561 6 883 6 883 
10 11 808 2 350 927 2 362 735 74 14 696 14 770 
11 1054492 4 225 264 5 279 756 8 660 34 701 43 361 
12 2 000 514 5 062 121 7 062 635 21 099 53390 74489 
13 506 650 1 313 308 1819959 6 731 17 449 24180 







TOTAL 3 636 898 15 204 829 18 841 728 37 609 130 709 168 318 
Annex IV continued 
Mauritania, June 2003 
Trachurus trachurus 
N (thousands Biomass (tonnes) 
Length Cape Timiris- St. Louis- TOTAL Cape Timiris- St. Louis- TOTAL 
cm Cape Blanc Cape Timiris Cape Blanc Cape Timiris 
5 
6 
7 2163 2 163 9 9 
8 34 610 34 610 204 204 
9 123 353 123 353 1 015 1 015 
10 1 240 841 1 240 841 13 790 13 790 
11 444 821 444 821 6495 6 495 
12 30 034 30 034 563 563 
13 10 011 10 011 236 236 
14 
15 
TOTAL 1 885 833 1885833 22 312 22 312 
Trachurus trecae 
N (thousands Biomass (tannes) 
Length Cape Timiris- St. Louis- TOTAL Cape Timiris St. Louis- TOTAL 
cm Cape Blanc Cape Timiris Cape Blanc Cape Timiris 
5 
6 171 539 171 539 452 452 
7 693 233 693 233 2 808 2 808 
8 541 242 541 242 3 191 3 191 
9 2 484 627 2 484 627 20 450 20 450 
10 4 692 199 4 692 199 52 145 52145 
11 18 189 1 667 442 1 685 631 266 24345 24 611 
12 118 489 465 771 584 260 2 222 8 733 10 955 
13 1 026 566 328 738 1355304 24247 7 765 32 012 
14 1 462 860 2 071 832 3 534 692 42 813 60 636 103 449 
15 1 610 780 1628405 3 239 185 57 584 58 214 115 798 
16 744 441 601 900 1 346 341 32104 25 957 58 060 
17 321 639 115 327 436 966 16 548 5 934 22482 
18 86 615 67 521 154 136 5 265 4104 9 369 
19 67 521 67 521 4 806 4 806 
20 
TOTAL 5 389 579 15 597 297 20 986 876 181 048 279 541 460 589 
Annex V Regional estimates, May-July 2003 
Sardine (Sardina pilchardus ), number in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 4.8 4.8 
7 162.2 84.8 247.0 
8 1 731.9 394.0 11.4 220.7 2 358.1 
9 1 694.8 1 048.5 295.5 6 377.5 9 416.3 
10 208 .1 1 105.2 848.3 8 255.1 10 416.6 
11 7.9 3 638.6 2 133.0 3 876.2 9 655.6 
12 35.6 5 541 .1 3 226.4 531 .0 9 334.0 
13 336.0 3 969.2 1 391.8 5 697.1 
14 1 709.6 1 880.8 983.4 4 573.7 
15 5 896.3 291.4 1 132.9 7 320.7 
16 8 222.0 46.8 414.6 8 683.4 
17 3 754.7 418.4 4 173.1 
18 1 493.6 2 098.9 3 592.5 
19 1 334.4 2 877.7 4212.1 
20 450.6 12 510.9 25.5 12 987.0 
21 59.1 16102.0 93.3 16 254.4 
22 11 533.1 129.9 38.6 11 701.6 
23 68.9 8 714.6 318.1 38.6 9 140.3 
24 84.3 6 013.1 647.4 77.2 6 821.9 
25 7.7 2 048.6 722.7 386.0 3 164.9 
26 473.5 218.4 193.0 884.9 
27 36.1 29.1 308.8 374.0 
28 3 .2 77.2 80.4 
29 1.5 1.5 
30 
Total 27 257.5 80 836.9 12 621 .7 20 379.8 141 096.0 
Sardine (Sardina pilchardus ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 11 11 
7 561 293 855 
8 8 722 1 984 58 1 111 11 875 
9 11 915 7372 2 077 44 837 66 201 
10 1 975 10 491 8 052 78 362 98 880 
11 99 45 377 26 601 48 340 120 417 
12 570 88 743 51 673 8 504 149 490 
13 6 778 80 080 28 081 114 939 
14 42 737 47 01 7 24 583 114 337 
15 180 050 8 899 34 594 223 543 
16 302 859 1 725 15 273 319 857 
17 165 006 18 388 183 394 
18 77 545 108 974 186 519 
19 81 136 174 970 256 106 
20 31 830 883 823 1 800 917 453 
21 4 815 1 312 230 7 603 1 324 648 
22 1077228 12 136 3 605 1 092 969 
23 7 336 927 400 33 853 4108 972 696 
24 10 160 725 117 78 067 9 309 822 654 
25 1 041 278 543 98 263 52 481 430 329 
26 72 251 33 335 29 450 135 036 
27 6153 4 967 52 659 63 779 
28 603 14 654 15 256 
29 310 310 
30 
Total 935 135 5 877 983 461 016 347 420 7 621 555 
Annex V continued 
Round sardinella (Sardinella aurita ), number in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 







11 225 .3 225.3 
12 1 305.2 12.5 1 317.7 
13 2 409.3 8 .3 2 417.6 
14 864.1 4 .2 868.3 
15 765.2 4 .2 769.4 
16 211 .0 211.0 
17 82.2 82.2 




22 1.3 1.3 
23 4 .2 1.2 3.9 9.2 
24 28.6 4.6 5.1 38.3 
25 157.5 3.5 16.7 177.7 
26 345.4 20.1 35.4 25.7 426.5 
27 323.3 21.0 72.9 20.6 437.8 
28 262.4 74.7 66.0 11 .6 414.6 
29 173.0 187.5 22.3 382.7 
30 206.1 236.0 15.9 457.9 
31 13.3 244.1 23.4 280.8 
32 45.5 198.3 21.4 265.2 
33 69.2 244.1 21.4 334.7 
34 81.4 106.3 9.7 197.4 
35 100.8 37.4 7.8 146.0 
36 57.0 17.1 3.9 78.1 
37 37.9 5 .3 5.8 49.0 
38 11.8 2 .6 1.9 16.4 












Total 1 938.9 5 871.3 1 432.9 309.8 84.8 9 637.8 
Annex V continued 
Round sardinella (Sardinella aurita ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 







11 3 289 3 289 
12 24 473 234 24 708 
13 56 907 197 57 103 
14 25 289 122 25 411 
15 27 355 149 27 504 
16 9 097 9 097 
17 4 232 4232 




22 140 140 
23 514 144 480 1 138 
24 3 952 651 726 5 328 
25 24 552 550 2 659 27 761 
26 60 416 3 593 6 316 4 591 74 915 
27 63202 4187 14 561 4 104 86 055 
28 57 090 16 599 14 661 2 570 90 920 
29 41 740 46 214 5488 93 441 
30 54 964 64 278 4 321 123 563 
31 3 910 73 248 7 014 84172 
32 14 682 65 345 7 061 87 088 
33 24 453 88 102 7 734 120 288 
34 31 408 41 904 3 840 77152 
35 42 391 16 084 3 347 61 821 
36 26 077 8 002 1 819 35 898 
37 18 791 2 674 2 958 24424 
38 6 336 1 447 1 067 8 850 












Total 486 993 151 186 433 723 81 339 15 270 1 168 511 
Annex V continued 
Flat sardinella (Sardinella maderensis ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 






10 5.3 5.3 
11 77.0 31.7 108.6 
12 615.8 52.8 668.6 
13 446.5 84.9 531.4 
14 354.1 22.1 376.2 
15 184.7 49.6 234.3 
16 182.9 46.2 229.1 
17 529.6 51.8 581.4 
18 820.9 85.7 906.5 
19 211.8 1.2 192.8 405.8 
20 132.4 3.6 290.8 426.8 
21 158.9 5.9 302.9 467.7 
22 317.8 19.0 413.0 749.8 
23 185.4 16.6 629.2 831.2 
24 79.4 18.1 7.7 771.6 876.8 
25 17.7 8.8 371.1 397.6 
26 49.7 9.9 334.0 393.5 
27 4.9 51 .1 8.8 179.5 244.4 
28 14.8 53.5 11.0 121.4 200.7 
29 52.3 35.3 6.6 30.1 124.3 
30 124.5 20.9 2.2 43.6 191.2 
31 131 .7 5.3 1.1 9.5 147.6 
32 140.7 13.2 47.6 201.5 
33 130.0 5 .3 47.6 182.9 
34 119.9 5.3 9.5 134.7 
35 51.0 9.5 60.5 




40 0.2 0.2 










Total 772.7 4 297.2 321 .6 56.2 4 243.2 9 690.9 
Annex V continued 
Flat sardinella (Sardinella maderensis ), biornass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 






10 59 59 
11 1 124 462 1 586 
12 11 546 989 12 536 
13 10 545 2 006 12 551 
14 10 363 648 11 011 
15 6 604 1 772 8 376 
16 7 887 1 992 9 880 
17 27 248 2 666 29 914 
18 49 897 5206 55103 
19 15 080 85 13 725 28 890 
20 10 950 295 24 053 35 298 
21 15 159 567 28 896 44 621 
22 34 747 2 080 45163 81 990 
23 23 094 2 073 78 386 103 553 
24 11 215 2 554 1 089 108 928 123 786 
25 2 817 1 403 59 068 63 288 
26 8 871 1 771 59 664 70 307 
27 998 10 204 1 760 35 839 48 801 
28 3 334 11 887 2448 26 969 44 638 
29 13 034 8 691 1 629 7 424 30 778 
30 34273 5 684 600 11 883 52 439 
31 39 928 1 585 331 2 857 44 700 
32 46 854 4352 15 689 66 896 
33 47 419 1 907 17 182 66 508 
34 47 766 2 083 3 753 53 602 
35 22 125 4 089 26 215 




40 102 102 










Total 257 084 235 460 65 733 11 031 563 814 1 133 123 
Annex V continued 
Anchovy (Engraulis encrasicolus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 124.7 124.7 
6 407.3 1.6 408.9 
7 333.9 46.2 95.8 475.9 
8 354.1 101.3 583.4 1 038.8 
9 258.8 44.1 1 486.6 I 1 789.4 
10 206.8 16.0 11.8 2 350.9 2 585.5 
11 401.5 2.2 1 054.5 4 225.3 5 683.4 
12 880.6 1.7 2 000.5 5 062.1 7 945.0 
13 1 190.9 0.4 506.7 1 313.3 3 011.3 
14 523.7 0.4 63.4 87.4 675.0 
15 95.3 95.3 





Total 4 782.6 213.9 3 636.9 15 204.8 23 838.2 
Anchovy (Engraulis encrasicolus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 112 112 
6 604 2 606 
7 761 105 218 1 084 
8 1 174 336 1 935 3 445 
9 1 198 204 6 883 8 285 
10 1 293 100 74 14 696 16 162 
11 3 297 18 8 660 34 701 46 676 
12 9 288 18 21 099 53 390 83 795 
13 15 822 6 6 731 17 449 40 008 
14 8 621 7 1 044 1 439 11 11 1 
15 1 916 1 916 





Total 44 208 796 37 609 130 709 213 323 
Annex V continued 
Atlantic horse mackerel (Trachurus trachurus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 2.2 2.2 
8 22.7 34.6 57.3 
9 79.4 123.4 202.8 
10 17.0 1 240.8 1 257.9 
11 2 .9 444.8 447.8 
12 1.1 5.9 30.0 37.1 
13 19 .1 10.0 29.1 
14 29.9 29.9 
15 136.1 136.1 
16 293.7 293.7 
17 502.2 502.2 
18 1 018.6 1 018.6 
19 1 078.3 1 078.3 
20 607.8 607.8 
21 144.4 144.4 
22 38.0 38.0 
23 14.8 14.8 
24 7 .8 7 .8 
25 45.6 45.6 
26 72.4 72.4 
27 72.3 72.3 
28 36.7 36.7 
29 38.5 38.5 
30 29.8 29.8 
31 31.4 31.4 
32 27.9 27.9 
33 1.7 22.7 24.4 
34 
35 3.8 3.8 
36 2.1 2.1 
37 1.7 1.7 
38 5.4 5.4 
39 2 .7 2.7 
40 24.9 24.9 
41 4.9 4.9 
42 9 .0 9.0 
43 12.3 12.3 







Total 190.5 4 277.0 1 885.8 6 353.3 
Annex V continued 
Atlantic horse mackerel (Trachurus trachurus ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 9 9 
8 117 204 321 
9 572 1 015 1 587 
10 166 13 790 13 955 
11 38 6495 6 532 
12 19 97 563 678 
13 395 236 632 
14 764 764 
15 4 256 4256 
16 11 083 11 083 
17 22 609 22 609 
18 54 177 54177 
19 67 165 67 165 
20 43 985 43 985 
21 12 052 12 052 
22 3 635 3 635 
23 1 617 1 617 
24 961 961 
25 6 354 6 354 
26 11 315 11 31 5 
27 12 636 12 636 
28 7146 7 146 
29 8 311 8 311 
30 7101 7 101 
31 8 255 8 255 
32 8 043 8 043 
33 544 7 167 7 710 
34 
35 1 428 1 428 
36 849 849 
37 762 762 
38 2 578 2 578 
39 1 373 1 373 
40 13 885 13 885 
41 2 970 2 970 
42 5 779 5 779 
43 8478 8478 







Total 40 845 299 163 22 312 362 320 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 0.9 0.9 
5 0.4 0.4 
6 171 .5 2.5 174.0 
7 693.2 4.4 16.1 713.7 
8 541.2 21.4 44.8 607.5 
9 2 484.6 75.2 39.9 2 599.8 
10 17.9 4 692.2 95.8 34.2 4 840.1 
11 170.2 18.2 1 667.4 85.3 24.6 1 965.6 
12 454.1 118.5 465.8 21.7 83.4 1 143.5 
13 1 603.5 1 026.6 328.7 4.2 9.5 2 972.5 
14 1 889.7 1 462.9 2 071 .8 1.5 5 425.9 
15 1 458.3 1 610.8 1 628.4 1.5 4 699.0 
16 620.9 744.4 601.9 2.2 1 969.5 
17 242.7 321.6 115.3 8.4 4.2 692.3 
18 57.6 86.6 67.5 25.7 49.7 287.1 
19 11 .5 67.5 74.7 162.8 316.5 
20 19.1 139.3 242.4 400.9 
21 3.1 118.5 147.0 268.6 
22 75.0 169.5 244.4 
23 8.0 22.3 65.1 95.4 
24 24.2 3.7 9.3 37.2 
25 61.3 61.3 
26 60.3 60.3 
27 36.0 36.0 























Total 6 746.4 5 389.6 15 597.3 775.6 1 111.4 29 620.3 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 1 1 
5 1 1 
6 452 6 459 
7 2 808 18 65 2 891 
8 3 191 126 264 3 581 
9 20450 61 9 329 21 398 
10 174 52145 1 065 380 53 764 
11 2174 266 24 345 1 245 359 28 389 
12 7 450 2222 8 733 407 1 564 20 376 
13 33 141 24247 7765 98 224 65475 
14 48 391 42 813 60 636 44 151 884 
15 45 617 57 584 58 214 54 161 469 
16 23430 32 104 25 957 95 81 585 
17 10 926 16 548 5 934 434 21 4 34 055 
18 3 065 5265 4 104 1 562 3 01 9 17 015 
19 716 4 806 5 321 11 588 22 431 
20 1 384 11 525 20 052 32 960 
21 255 11 311 14 023 25 588 
22 8199 18 530 26 729 
23 876 2 776 8 11 2 11 764 
24 2 994 524 1 313 4 831 
25 8 539 8 539 
26 9 424 9 424 
27 6 285 6 285 























Total 206 385 181 048 279 541 45 228 80237 792 438 
Annex V continued 
False scad ( Caranx rhonchus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 4.5 4.5 
5 118.0 118.0 
6 82.2 82.2 
7 56.8 56.8 
8 63.9 63.9 
9 49.0 49.0 
10 19.3 19.3 
11 39.3 39.3 
12 72.4 72.4 
13 7 .8 7.8 
14 1.3 1.3 
15 1.3 1.3 




20 5 .2 5.2 
21 16.0 16.0 
22 3.2 43.9 47.1 
23 1.6 44.7 46.3 
24 1.6 12.0 13.7 
25 1.6 21.5 23.1 
26 6.4 7.7 14.1 
27 19.3 5 .1 24.4 
28 11.3 0 .7 12.0 
29 9.6 5 .1 14.7 
30 4.9 8 .6 13.5 
31 5.8 13.0 18.8 
32 3.3 17.3 20.6 
33 5.9 8 .6 14.5 
34 2.5 4.3 6.8 
35 3.3 4.3 7 .7 
36 1.7 4.3 6.0 
37 0.8 0 .8 













Total 84.6 739 .6 824.2 
Annex V continued 
False scad (Caranx rhonchus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C.Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 4 4 
5 189 189 
6 217 217 
7 230 230 
8 362 362 
9 392 392 
10 171 171 
11 270 270 








20 431 431 
21 1 527 1 527 
22 352 4 803 5155 
23 200 5 571 5 771 
24 227 1 700 1 927 
25 256 3426 3 682 
26 1 149 1 369 2 519 
27 3 853 1 01 1 4 864 
28 2 502 164 2 666 
29 2 378 1 248 3 626 
30 1 332 2 356 3688 
31 1 738 3 893 5 631 
32 1 103 5 701 6 803 
33 2 114 3 122 5235 
34 989 1 705 2 694 
35 1 437 1 857 3295 
36 781 2 019 2 800 
37 424 424 













Total 21 751 43 752 65 503 
Annex V continued 
Chub mackerel (Scomber japonicus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 







11 63.2 63.2 
12 11.0 11.0 
13 42.0 15.3 57.4 
14 497.1 101 .6 598.7 
15 231 .0 216.7 447.8 
16 21 .0 223.6 244.6 
17 0.8 97.7 98.5 
18 44.3 44.3 
19 32.8 32.8 
20 5.9 54.1 60.0 
21 16.8 91.3 108.1 
22 29.2 123.9 153.0 
23 61.0 165.0 226.0 
24 43.8 182.2 226.0 
25 5.1 109.0 114.2 
26 14.5 103.4 117.8 
27 4 .9 180.5 185.4 
28 277.2 277.2 
29 1.0 147.6 148.5 
30 0 .5 117.2 117.6 
31 11 .8 47.9 59.7 
32 13.9 38.6 52.5 
33 9.9 28.8 38.7 
34 2 .0 11 .0 13.0 
35 4 .0 9 .7 13.7 
36 1.8 1.8 
37 6.9 6.9 
38 
39 2.7 2 .7 
40 0 .1 0 .1 
41 3 .3 3 .3 
42 3 .2 3.2 
43 0 .1 0 .1 
44 0 .3 0 .3 
45 0 .3 0 .3 
46 0 .3 0 .3 
47 0.2 0 .2 
48 0.1 0 .1 
49 0 .1 0.1 
50 0.1 0.1 
Total 1 016.0 2 513.1 3 529.1 
Annex V continued 
Chub mackerel (Scomber japonicus ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 







11 807 807 
12 181 181 
13 868 317 1 185 
14 12 729 2 603 15 332 
15 7227 6 780 14 007 
16 793 8 436 9229 
17 36 4 400 4436 
18 2357 2 357 
19 2 041 2 041 
20 427 3 915 4 342 
21 1 402 7 622 9 024 
22 2 789 11 851 14 640 
23 6 651 17 990 24 641 
24 5405 22 512 27 917 
25 716 15 185 15 902 
26 2263 16 159 18 422 
27 851 31 534 32 385 
28 53 903 53 903 
29 207 31 825 32 032 
30 114 27 925 28 039 
31 3 110 12 564 15 674 
32 4000 11 132 15 132 
33 3 115 9 100 12 215 
34 684 3 788 4 471 
35 1 489 3 660 5149 
36 754 754 
37 3 078 3 078 
38 
39 1 385 1 385 
40 32 32 
41 1 979 1 979 
42 2 055 2 055 
43 40 40 
44 213 213 
45 273 273 
46 243 243 
47 207 207 
48 55 55 
49 117 117 
50 62 62 
Total 54 877 319 079 373 956 
